correlated with (a) normal kinematics, (b) abnormal kinematics, and (c) an overlay of the shapes in (a) and (b). M e medial, L e lateral, A e anterior, P -posterior. Conclusions: There were significant associations between shape features of the tibia and femur and abnormal knee kinematics in the ACLdeficient knee. Specifically, with the knee in the flexed state, multiple shape modes were significant predictors of an anteriorly-shifted tibia. Differences in the sphericity of the medial femoral condyle and tibial slope are related to worsening post-injury kinematics. The relationships observed here suggest that certain patients, based on their bony geometry, may be at greater risk of post-injury kinematic changes.
Purpose: Prevalent cartilage damage is one of the strongest risk factors for further cartilage loss and focal defects are especially at high risk for progression, but it is unknown if the depth of focal cartilage defects at baseline affects risk of incidence and progression of cartilage loss in the tibiofemoral joint (TFJ). Our study aimed to: 1) compare the risk of progression of cartilage damage over a 30 month period between fullthickness and partial thickness focal cartilage defects; and 2) determine if a TFJ compartment in which only a single subregion has a fullthickness focal cartilage defect has an increased risk of developing incident cartilage damage in any of other subregions of the same TFJ compartment compared to TFJ compartments in which a single subregion has a partial thickness focal defect and no damage in other subregions. Methods: MOST study participants with available MRI readings both at baseline and 30-month were included. WORMS reading was done for cartilage damage, meniscal damage and extrusion, bone marrow lesions, effusion-and Hoffa-synovitis. Baseline focal cartilage damage was defined as grade 2 (focal partial-thickness defect) or grade 2.5 (focal full-thickness defect). In a subregion-based analysis, we assessed the risk of cartilage damage progression, defined as at least within-grade score increase in a subregion with a focal defect, comparing subregions with a baseline WORMS cartilage grade 2.5, to baseline WORMS grade 2.0 as reference. In a second analysis, we included only TFJ compartments that had one subregion with a grade 2.0 or 2.5 lesion at baseline and all other subregions within the same compartment having no cartilage damage (grade 0 or 1) at baseline. For these compartments, we estimated the risk of incident cartilage loss (grade 2.0 or above) in any non-damaged subregions for compartments with a baseline fullthickness focal cartilage defect (grade 2.5), compared with the TFJ compartments with baseline partial-thickness focal cartilage defect (grade 2.0) as reference. Also, for both analyses we combined knees or compartments with grade 2.0 and 2.5 cartilage damage at baseline and calculated risk of further cartilage loss compared to those without any baseline cartilage damage. Adjustments were made for potential confounders, including baseline effusion-synovitis, Hoffa-synovitis, BMI, age, gender, radiographic OA severity (KL grading), malalignment, meniscal damage and extrusion, and bone marrow lesions. For all analyses, we employed logistic regression with generalized estimating equations to account for correlations among multiple subregions/ compartments within a knee. Results: 927 subregions (683 knees) were included in the subregionbased analysis (aim 1). 300 knees (44%) had radiographic OA (KL grade 2 or above). There was no significant difference between subregions that had grade 2.0 and grade 2.5 cartilage defects at baseline for the risk of cartilage damage progression in the same subregion at follow-up (aOR 0.74, 95%CI 0.50-1.09 for grade 2.5 lesions, compared against grade 2.0 lesions). However, compared to subregions with no cartilage damage, subregions with either grade 2 or 2.5 cartilage defects had significantly higher risk for WORMS score increase at follow-up (aOR 8.20, 95%CI 6.72-10.00, Table 1 ). 374 compartments (359 knees) were included in the compartment-based analysis (aim 2). 140 knees (39%) had radiographic OA. There was no significant difference between compartments that had grade 2.0 and grade 2.5 cartilage defects at baseline for the risk of incident cartilage damage in the other subregions of in the same TFJ compartment at follow-up (aOR 1.26, 95%CI 0.59-2.70). However, compared to compartments with no baseline cartilage damage at all, those with either grade 2 or 2.5 cartilage defects in a subregion had significantly higher risk for incident cartilage damage in other subregions at follow-up (aOR 1.70, 95%CI 1.17-2.45, Table 2 ). Conclusions: Prevalent focal cartilage defects are risk factor for local cartilage damage progression in the same subregion and increase risk for development of incident cartilage damage in the same TFJ compartment, regardless of the defect depth. Superficial and full thickness defects are associated with similar odds of progression suggesting that even small superficial lesions are relevant for structural progression. 
